explore and apply functional relationships and
notation, both formally and informally

graph by constructing a table of values, by using
graphing technology, and when appropriate, by
intercept-slope method

infreduce and explore functions given
their graphs

Understand the connection between a
function and a relation using cause-and-
effect relationships

develop a test to determine quickly
whether the graph of a given relation is a
function




Freda has joined four of her friends in a fitness group during her gym class. Their improvement in running
capacity is being tested every Friday. In addition to reqular training, they also jog 20 minutes in preparation for
the Friday test. For five weeks, Freda's group has recorded how far each runner can go in a seven-minute run

during gym class. K. ‘b&

The gym teacher was interested in the relationship between the number of weeks of jogging and running

capacity. As capacity is estimated by the distance run in seven minutes, the distances run in seven minutes were
recorded each Friday for five weeks.

FREDA'S 6ROUP

6Graph all the points from the table above. Label all the points for each runner differently.
F 3

:
:
:
:

Predict how far each member of the group will run in week 6. Explain how you made your
prediction.

Predict how far Vanita will run in seven minutes during week 10. Explain, with reference te demain
and range, whether your answer is reasonable.



Questions
1) Graph all the points from the table above. Label all the points for each runner differently.

2.0
1.8
1.6
1.4

1.2
1.0
0.8

0.é ¢
0.4

0.2

Distance Run in 7 Minutes

Weeks

5) Compare the graph in 1) to the graph in 4). Explain why Freda's graph is a functional relationship,
whereas the group's graph is not.

Freda's graph is a linear function; increasing at a constant rate.

The graphs of the others are not considered to be a "function™

Classwork/Homework
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For #9 you will need to draw the line of best fit and determine the
equation of a line (y = mx + b)

Remember, in order to find the egn. of a line:
-find the slope (m) using two points
-find the y-intercept (b)



8000

7000

6000

5000

Height 4000
(m) 3000
2000

1000

Volume (cm?3)

B rhsibe P
4 [t

Radius (cm)




Equation of the line (y = mx +b):

y=2x-3




Modelling Functions

« A function is a special relationship between 2 variables in which there is only one
dependent value for each independent value (1 '’ for each 'y’ value)

« You are used to dealing with functions, as every equation you have ever seen is a
function.

Example:

Yy 2 4 6 8 This relationship IS a function

y 1 2 4 6 This relationship IS NOT a function

1. As a Table of Values
x 1 2 3 4

y 1 4 9 16
2

. As an Equation: the function of y = x? can be written as f(x) = x?

3. As agraph: plot y = f(x) on a pair of coordinate axes; here'sy = x?.

s
3
4
2
2 -1 1oz o3

L 8x)= X2¢S5x +b
#(-1)=7

Peey= G 3¢ 6
£-n = L H (S T
fC-N = d

Before we begin....A Reminder:

Domain - All the possible x values
Range - All of the possible y values

We will be talking about 3 different types of functions:

Linear Function: y=mx + b

Domain: X € R
Range: y €R




Quadratic Function: y = ax®> + bx + ¢

Domain: _’ﬁ

Range: h, >0

4

Exponential Function: y = a*

Domain: X € R

Range: E

A vertical line test helps us determine if a graph is a
function or not.

Remember, a function has only one y value for every x value.

If a graph is a function, when we draw a vertical line
through it, it will only intersect the graph once.

Which of the following are functions?

o. b. [

//“\/‘>
\Q\L}




Not o
function l.

There are two
y values for one
x value.




raphn
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16.(a)

700
600
500
400

Revenue ($)

Revenue of a concert

J
80

Number of people admitted

10



Temperature of oven (°C)

Number of ice creams sold &

Ice cream sales

5 10 15 20 25
Temperature (celsius)

Oven temperature with time

10 20 30 40 50
Time since oven turned on

11



16.(d)

Speed (km/hr)

Skid mark and car velocity

Length of skid mark (m)

Function Notation is another way to express an equation. f(x) is
read as “f of x" or “f at x" and is used when naming functions.
Instead of writingy = x?, you write f(x) = x?. This is called
“rewriting the equation using function notation”. Simply put, replace
the "y" with f(x).

Example:

Bella is mowing lawns for the summer. Her earnings are calculated
by the equationy = 5x + 10, and is based on how many hours she
works. This means that her earnings are a function of how many
hours she works.

The equation written using function notation: f(x) = 5x + 10
Write a relation to represent her earnings as a function of
hours worked:
e(h) = 5h + 10

If she works 10 hours, how much does she make? e(10) = ?

e(h) = Bh + 10
¢(10) =

N

If she earns $100, how many hours did she work? e(?) = 100

What is the base amount of money she earns (working no

hours)? e(0) = ?

e(h)=5h+10

12
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